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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claim 32 is rejected under 35 U.S.C. 102(b) as being anticipated by Magdo et al. 
(4,357,622). 

Magdo et al. teach in figure 7 and related text a semiconductor device having a first 
vertical bipolar transistor and a second vertical type transistor having a breakdown 
voltage that is higher than that of the first vertical type transistor, formed on a P type 
semiconductor substrate, an N type epitaxial layer formed on the substrate above the 
datum surface, a first embedded diffusion layer 22 formed as part of a first vertical 
bipolar transistor in a first upper part of the substrate and in the epitaxial layer and has 
the same conductivity type and higher impurity concentration than that of the epitaxial 
layer, a second embedded diffusion layer 1 8 formed as part of a second vertical type 

transistor directly on the substrate, .. . . . — 

wherein the second embedded diffusion layer 18 having an impurity 
concentration that is less than an impurity concentration of the first embedded diffusion 
layer 22, and 
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wherein a top and a bottom of the second embedded diffusion layer 13 are 
formed at a distance from a surface of the emitter of the second vertical type bipolar 
transistor greater than a distance between the top and bottom of the first embedded 
diffusion layer 22 and a surface of the emitter of the first vertical type bipolar transistor, 
respectively. 

Although Magdo et al. do not explicitly disclose a first high speed transistor and a 
second high voltage transistor having higher breakdown voltage than the first transistor, 
these features are inherent in Magdo et al.'s device, because Magdo et al.'s structure, 
which is identical to the claimed structure, comprises first and second embedded 
diffusion layers, thus rendering the first and second transistors as being high speed and 
high voltage, respectively. 

Furthermore, the limitations of a first transistor functioning as a high speed transistor 
and a second transistor functioning as a high voltage transistor is a functional limitation. 
A recitation of the intended use of the claimed invention must result in a structural 
difference between the claimed invention and the prior art in order to patentably 
distinguish the claimed invention from the prior art. If the prior art structure is capable of 
performing the intended use, then it meets the claim. In a claim drawn to a process of 
making, the intended use must result in a manipulative difference as compared to the 
prior art. See In re Casey, 152 USPQ 235 (CCPA1967) and In re Otto, 136 USPQ 458, 
459 (CCPA1963). 
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Claim Rejections - 35 USC 9 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for 

all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which the subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 4, 6, 21-23, 25-26 and 30-31 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Magdo et al. in view Yamauchi et al. (5,151,765). 
Magdo et al. teach in figure 7 and related text substantially the entire claimed structure, 
as recited in claim 32, except first and second embedded diffusion layers are formed as 
a part of the respective collector regions. That is, Magdo et al. do not teach a second 
NPN transistor. Yamauchi teaches in figure 5 and related text a second NPN transistor, 
wherein first and second embedded diffusion layers 2a, 2b are formed as a part of the 
respective collector regions 3a, 3b, and connected to collector contact regions 7a, 7b. 
It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use a second NPN transistor in Magdo et al.'s device, in order to 
simplify the processing steps of making the device by conventionally reversing the 
polarity of a transistor. Furthermore, Magdo et al. teach the difficulties of forming a PNP 
transistor, and that a PNP transistor has inferior characteristics (column 1) in 
comparison to an NPN transistor. Therefore, one skilled in the art would be motivated to 
form a second NPN transistor in order to improve the performance of the device and to 
simplify its fabrication process. 
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Regarding claims 4 and 21 , although figure 10 of Magdo et al. does not depict a second 
embedded diffusion layer having impurity concentration portions that are equal and 
greater than that of the epitaxial layer, at all distances greater than a distance from the 
surface of the emitter of the second vertical type bipolar transistor to a peak position of 
the impurity concentration of the second embedded diffusion layer, this feature is 
inherent in Magdo et al.'s device, because it is well known in the art that diffused areas 
have concentration that follows natural distribution curve, of which official notice is taken 
(See Watanabe et al., figure 9, graph 22"). 

Regarding claim 6, Magdo et al. teach a second embedded diffusion layer having an 
impurity concentration of 1 E13 to 1 E15 (column 4, lines 8-9). 

Regarding claim 22, Magdo et al. teach a peak position of an impurity concentration of 
the second embedded diffusion layer resides at a distance from the surface of the 
emitter that is approximately equal to a location of the bottom of the first embedded 
diffusion layer from the surface of the emitter. 

Regarding claim 23, Magdo et al. teach a first vertical type bipolar transistor defining a 
voltage that is different than that of the second vertical type bipolar transistor, wherein 
the first embedded diffusion layer having an impurity concentration that is higher than 
that of the epitaxial layer. 
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Regarding claim 26, it is conventional to reverse the polarity of the transistor. Therefore, 
it would be obvious to reverse the polarity, as claimed. 

Regarding claims 30 and 31, the first vertical type bipolar transistor is capable of 
operating at a higher speed and a lower voltage tan the second vertical type bipolar 
transistor. 

Claims 20 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Magdo et al. and Yamauchi et al., as applied to claim 1 above, and further in view 
of Kumamaru et al. (4,379,726). 

Regarding claims 20 and 24, Magdo et al. teach in figure 7 and related text substantially 
the entire claimed structure, as recited in claim 32, except first and second bases 
disposed between two first and second graft base layers, above the first and second 
embedded diffusion layers to define first and second epitaxial thicknesses, respectively, 
wherein the first thickness is less than the second thickness, and wherein only the 
epitaxial layer is disposed between the base layer and the second embedded diffusion 
layer. 

Kumamaru et al. teach substantially the entire claimed structure, as applied to claim 1 
above, including first and second bases disposed between two first and second graft 
base layers, above the first and second embedded diffusion layers to define first and 
second epitaxial thicknesses, respectively, wherein the first thickness is less than the 
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second thickness, and wherein only the epitaxial layer is disposed between the base 
layer and the second embedded diffusion layer. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use first and second bases disposed between two first and 
second graft base layers, above the first and second embedded diffusion layers to 
define first and second epitaxial thicknesses, respectively, wherein the first thickness is 
less than the second thickness, and wherein only the epitaxial layer is disposed 
between the base layer and the second embedded diffusion layer in the device of 
Magdo et al. and Yamauchi et al., in order to improve the characteristics of the device. 



Response to Arguments 

Applicant's arguments with respect to claims 1 , 4, 6, 20-26 and 30-32 have been 
considered but are moot in view of the new ground(s) of rejection. 



Papers related to this application may be submitted to Technology center (TC) 
2800 by facsimile transmission. Papers should be faxed to TC 2800 via the TC 
2800 Fax center located in Crystal Plaza 4, room 4-C23. The faxing of such 
papers must conform with the notice published in the Official Gazette, 1096 OG 
30 (November 15, 1989). The Group 2811 Fax Center number is (703) 308-7722 
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and 308-7724. The Group 2811 Fax Center is to be used only for papers related to 
Group 281 1 applications. 

Any inquiry concerning this communication or any earlier communication from the 
Examiner should be directed to Examiner Nadav whose telephone number is (571) 272- 
1660. The Examiner is in the Office generally between the hours of 7 AM to 4 PM 
(Eastern Standard Time) Monday through Friday. 

Any inquiry of a general nature or relating to the status of this application should be 
directed to the Technology Center Receptionists whose telephone number is 308- 
0956 




O.N. 

June 10, 2004 
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